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(57) [£*>] 

ttKTB5&©ft:£4bft#***HK 1 k g *fc D 1 ~ 2 0 

Rll-CH (-R12) (-R13) 
[Rn«. B&fcL<tt?£B&07'J-;i/g£3?*>L ; 

B&&L<«iSB&ro7 5;u*^s. B&fcL 
< tt&B&<D7 UttBJfcfc L < te«B& 

©**m»***tor : Ri3«. iifcK 

©**SBJ8S**b?\ (ML. Rii«tRi 2 , ££teRi 2 
tRl3i»4S^K:IS^bTai*»BJcUT^*] . 
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[#HPiS#<Z>«B] 

iTfeot. Tie-asss (i) -ejife*n«ft6ii** 

lit 1] 

Rn-CH-Rj, (1) 
I 

7V-)l&&nt>l, ; Ri2«, tt&ftftl 4 (OH 

4«>«fct>L<toMmi©7;i/*=JUS. ^?g^7 7!i 
S2 4©«»%U<tt*l«*©75;l'=t i ;i/*, ttlftSRHc 
6 7!/M2 4<£B&fcb<tt4SB&cD7'J-;l/S> 

3 71M24 wtifeL < \zmmm<D&mst® 

2 4WB&*>b<tt«B&©T;P*,>!/S, tttft3K«C2 7!> 

mm. 7 2 4 wtit b < tt*sB&®7 

a&-5^ttiSgeiS§&3 755 2 4 0lS5feKBIIi©fi 
*«3»SS«*>T. fib, Rni:Ri2*fc«Ri2<i:Ri3 
£ttSHKHe^bTlR&»jSbT^*] . 
[W*J§2] -)&5$; (1) ORi2*», 818***1 75S 
2 4»«g|feb<«»emcDTJU^;U*. ttlft*ft2 7) 
12 4<©B*t>b<tt»lg«l«5TJl'-irr:;i/S, fc-St^tt 

iBK*ft 2 75s 2 4 ros&fc b < izmm&vr 

[«f**3] -JJSSS (1) OR i2*«. ««*«1755 
2 4©B& ; &b<te&B&«7JI'*Jl'*T£>oT. R13 
*«, *K*R17*S2 4omt>L<»il 

[if*Jl4] (1) ©{fc^tttfTBfl^ft©^ 

■6©t»m*>r**BI** 1 : 

1, 2, 3, 4-rh7th-at7^l/>, 
9, 10-yth*D7>K7t>, 
-f >^>. 

9, 10-ytl<D7it>H/>, 

1, 2-yfcKDt7^WX 
Fx* t h'D H 'J 7irl/>, 
1 -7iZJb- 3 , 4-ytHPt7^l/>, 



(2) #i2 003-7334 
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[0 0 0 1] 
[0 0 0 2] 

7j> #s®oK{kfe : bb<«*;P3y>{t:^%&M1S« 

icfiT^* 5 ns t v> 5 raa^feo fiwtct>feo 
©<b^«j b TIM * ;n*tt & iAj± * -a- 

4tt*%>#*tfe*tSn. 0>Jx.«, #i¥6-84 5 2 3 
84 5 2 4^. 3 3 3 5 9 5 ^BJUMStCteT 5 >£i 
5-2 3 4 6 1 8 4»91ffl*K:tt 

[0 0 0 3] 
[0 0 0 4] 

'j^«y-A&<fcs^tr#*s#«rr&oT, Tte-fls 

UH±, 2 0 gaTOBl£TdttT«?McttJIMR£& 
[0 0 0 5] 

Mb 2] 
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Rn-CH-Ri, (1) 
I 

Rn 

[0 0 0 6] [Rnte. mfcm&67bm2 4CDB&fcb 

<tt«i««o7'U-;i'***t>U ; Ri2«. *g&*IU 

75M2 4©g&fcb<te«SB&CD7;i/*;i<a. tt«3Kft 
2 75S 2 4 ©Bf&fe b < ttjRJiilOT^im^S, ^ 
Xft 2 2 4 fflii fe b < tt*«td07^*— 
8R*8c7 7J£2 4<Z>W&*>V<\tmW&V>7 7)l*)l< 
*. «R»K6 7bS2 4©B!**»b<W:B«»©7'J- 

**Wi8«*»3 75 £2 4©B*'bb<ttBfi 
*©**«a»**t)T: -tbTRistt. *^t^- li 

1 2 4 ©Bttfc b < Bit»07MJH. 
*R*R2 7JS2 4<DB«fcL<ttBB*©7*$-=* 
S, i^2 7il2 4©B**>b<ttB«»©77Mr 
«gR5fig5c7 7!;M2 4©B»t>b< tt«5B»©7 

HanaoBBatasesfe-r. fib. RntRutt 

ttRl2tRi3<t«StM'^bTSR*^LT^-5] . 
[0 0 0 7] #£91<0#*««?a£K::fc^T, —Bit 
(1) ©R 12 #». ««*»175S2 4©B»"bKtt* 
B«©7;i/=M/«, »«**2 7S£2 4 0fi»t>b<tt 
«B&co7;i^x;pa. »«^tttt&**2 715 2 4® 
B«feb<tt^ifi«l«D7^r:;i/S-p&SCli:dW*L 

[0 0 0 8] #»9I<0#Mc«aHElC45^T, — » 

it (i) ©Ri 2 «t. ««*»i7SS2 4©««'bb<»a 

*R 1 2 4 CDB&fc b < tt«fi«©7;l/*;l'*-e* 

[0 0 0 9] $fc. *56M©#*«*»tC*t>T, — « 
5t (1) (DfcSlliJ«TEft6lil05S«)^fft*Tft« 

[0010] 1, 2, 3. 4-f h5k Kot7^1/> 

(fls<rtu»* 1 2 ) 

9, 10-ytHo7>h7t> «t^M^13) 
-f >y> «t£*#*l 6) 
■f >T ; > 1 7) 

9, 1 0-5?fc Fa7it>hV> (fl^MBBl 8) 

p'\^->;u^>-fcf> (^i#§2 4) 

1. 2-3?h FDt7*W> (ftfttt#92 8) 
KrfttfDhiJ7i=V> (ft&*#93 0) 
1-7x^-3, 4-ytHDt7^1/> (ft^M 
^33) 

7JM-^> ({t^S^-3 4) . 
[0 0 1 1] *^B^«*fc, gSftfciES, ft®. 
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[0012] *)7V&-9inm-c\&Ewm, iEStt«j^ 
a « u a< * > t & mm? * tc j; o s& #t 
Kfc\z&onfa.^*)v*-t>mm2ti2>. -mcomn.it 
ncom o je b \z & o T«»rt«-e ©* *jmmt2.it¥£<t 

KUttsrr * & £ bT«»rt»-?©S3: b ^mM{fc^ 
u ^*A£*a»&B«<t*«B*»£ b-cBtriE«tt 

gtf tftJ £ * b B < fc & © £ # A <b n S <=> T » -5 . 

bT-tOSSBSB^ifcl**. ±E-«5t (1) ©<fc^4& 
*»« * T WxiT & * £ JE ffi b 91 £ (CS . 

[0 0 13] EAT. -BSC (1) ©fl^fclfc^Tttb 
i» <m.WTZ>. -Bit (1) £:&HTRiitt»«*»6fc 
HL2 4©Mt»L<ttIi«07U-JHS mA.\£y 
irjH, ^75P;i/a. 7>XU;Pa&i:) 

[0 0 14] Ri2«. BK*»171S2 4flDB*'bb< 

a. h*7->;ua. v-^a^^a^i*) . m^mwc2 
a. 7 u ;ua. i-ft>-io — r;pa. ->^p^> 

^S?X=;i/Sft£) . *gR5fi£5c2 73M2 4©«g|fcb< 
liifIffl7f+r;H (x^-^a. r/P/t^va, 

2 4 ©iigfe I < tt«li©7 7 Jl'+JH (^>^;p 

a. s^ixji^^a. ^7^^^;ua^t*) , « 

e?^^c6 7I;M2 4©B*fcb<ttBBJfc©7 , U— 

(7xz;n, T^^^^a. y^xu^a^if) . 
»^bb 3 7is 2 4 ©g^fc b < \tmmwk^mmn 
a (eu^jua. -rsyyu;ua. -r>^ 

^>v^-++>-\/'j;pa, ^ov^Tyujua, ^>x< 

^ e©p*,7;^^a. 7)V*r—)V&, 7^;U^a. 7 
[0 0 15] Ri 3 «*^^. ttR«ftl7SS2 4 COB 

^fcb<ttsiBgico7j^^a (^^a. xep^a. 
7^;va. Hx->;i/a. ->^p^+->;i/aj&«t*) , ^ 

2 Tili 2 4 CDB&t> b < ««Ba©7;P^rx;i/a 
(ex;pa. 7'JM. l-ft^-iO-'fM, -> 
^□^>^->'Xx;pa?ii*) . ^*SC2 7I/M2 4C0B 

^fcb<«iiRmco7;^x;i/a (x^x^a. t'p/i 

*;pa. 1 -x^x;i/->^D'\^->;pa? l d:i:) . «SBB 
50 &771M2 4©g^feb<«MBtfeC07 7Jl'+^a 
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©«?s§£t$i3 (hfu^;i/S. +yu;i/S. ^s.yw)v 
[0 0 16] fi&Ste4#ic:fg5££*i&ua^ «T«#S 

(12) (13) 




(is) (20) 




[0020] —«5t (l) T:g£*i-5{b£#j<ma.hA/<>: 

KttffiiffitLTtt^JEIIi (ft) . JK«ft«X 
* Oft) . y^v-7;H J 'Jyfv>/t> (#0 ^#3* 

[0021] ^tc-ns^: ( 1 ) T«£n-5fc-&^(E>?tsj!ra 
jsmwc-^tbiht*. (1) -ea^n 

WffSbK SSiJ0««, m*«l k g+ 1 g75S2 0 
JfSL<Hi)|ilkg'ti5gftUL20g 

[0 0 2 2] t*T. *^BJW#*«^-^«fl&WSaii 
© (#0*) «*ttfcK#AU 
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[0 0 17] — *ra (1) OflSdttAtft-tftf'f 

;ptLT5l#St*»ns^*^e.#AT, — «5£ (l) <a 

[0 0 18] ^IC-HSst (1) T?aSft4ft§»OW 

[0 0 19] 
Mb 3] 

do) (17) 




^fCJ&DT&aogW U-K«, 

k t\-mm) widens. 

[0023] m (ft) ©««->- msie (ft) 1©^ 

>*fcttx-r;i-^3 . is J: 

U->F5;V*©8I*N1£«. LTfr 3 

at*. ffi*j»»a*©*ina&*ipbT 
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-^3>WSIK ftffitt. 0. l-10 0m/^ 

$nfettlT1 0-1 0 0 0MmT*5, 

Ste8 0-3 5 0t:<£>ieH^$f£b<, #£100-2 
5 0t;®1tIH«W£lfr>. ft»«©***tt2 0 0 0 p 
pm£TF**#£L<, 50 OppmHT*J:Dff*l 

ttfr*«t, 10kg/cm 2 -3t/cm 2 «lK # 
V>¥-7VXm<D7V7.mm^ 0. l-5 0m/# 

[0 0 2 4] ♦fBM'Cffl^Stl^jEattftttU^^A* 
#»»&««ffc«-e**. !?^b<«Tu V, Cr, 
Mn, Fe, Co, Ni, Mo, W£> £Skfn£4>&< 
1 1> 1 a^M^^MTC^ch iJf«?ASitLmT5 

M2. 2 ©flS<&*n?**. iOffSKH V, C 
r, Mn, Fe, Co, N i*^llin§'>&<tt) 1 

2. 2<D{t&%n?$>z> 0 &*i<hitMt^2MJa 

JCJ*L3 O*;^—- fe>h*S»Oj6H"CA 1 , Ga, I 
n , Ge, Sn, P b , S b , B i , Si, P, B 3ft if 

»&JS»ft«ltt, Li x Co0 2 , Li x Ni0 2 > Li x 
Mn02, L i X C o a N i i- a 02> Li x CobV 
l-bO z , L i X C ObF e i-b02> Li x Mn204, Li x 
Mn c Co2-c04, L i x Mn c N i 2 - c 04, Li x Mn c 
V2-CO4, L i x Mn c F e 2 - c 04 C:Tx = 0. 7 — 
1. 2, a = 0 . 1-0. 9, b= 0. 8-0. 98, 
c = l. 6-1. 96, z = 2. 01-2. 3) T* 

te, Li x Co0 2 > Li x Ni02, Li x MnC>2* Li 
x Co a Nii- a 02, Li x Mn204. L i x Co b Vi-bO 
z (x = 0. 7-1. 2, a = 0. 1 — 0. 9, b = 
0. 9-0. 98, z = 2. 01 — 2. 3) a*SfrfSft 

[o 0 2 5] *stma>&mtm\*mwi*ti, 2, 13, 

14, 1 5««W61tfft*=iH±fl)*f tM, 
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ClidWSt^ ^^Tt3itLT*ftR4:ttCuK 
c«SfflUfcX8@{raT2 (9 it 2 0° *640' K3I 

©0Sf**WbTt>cfc^. ff*L<IJ2 6>ffiT4 0° 

±7 0° KTicA6ft*isattoia«i»cDrt*'ba^ii 
2a<n?2o' a±4o° htcisw^d- 

[0 0 2 6] 6n«ff * L^*i*f »BT 

B-«« (0) 

—/Kit (0) M 1 M 2 pM 4 q M 6 r 
SC** M 1 , M 2 MS^0Si, Ge, Sn, Pb, 
P, B, Al, S b ^ 6Itfn-5'>S: < i fe-ttS 
0, ffSKBSL Ge, Sn, P, B, AIT* 
0, $H::£?£L<teS i, Sn, P, B, A 1 ~C$>%> 9 
M%Li, Na, K, Rb, Cs, Mg, Ca, S 

teK, Cs, Mg, CaT, ftCffSKUCs, Mg 
M 6 teO, S, Te*^ltfft^ft<tt>- 

T?*&, P> qtt#4r 0. 0 0 1-1 0T&D, 
< 0 . 0 1-5 0 , mzfftSi L < tt 0 . 1 - 2 T 
£>£ e rttl-50t»0, »SL<ttl-26T8 
0, «fl:ffSL<ttl-6T$S. M 1 , M 2 <Dmmt$f 

©i§«t*ott>lK ^/tM 1 , M 2 , M 4 <£>i±teM 2 
*5J:^M 4 ^M 1 {C*tUTO. 0 0 1 — l o^;i^fico*e 

m 6 cq» (-«sc (3) \z&rtz> mm hmm&)\z$£ 

[0 0 2 7] ±BIC*«fft:flS^4fcO+Tt>, TBB-«jC 
(4) Tl^n§ S n ^ift I < 

(4) SnM 3 pM 5 q M 7 r 
S:^, M 3 teS i , Ge, P b, P, B, A I fr*>M\i 
ft4'>&<tt)-lT*t), JffSKIiSi, Ge, 
40 P, B, A l »Kff*L<H:S i , P, B, A 

1T£><*>« M 5 teLi, Na, K, Rb, Cs, Mg, 
Ca, Sr, B aa*6>2ltfna^&< ST»*K 
ffSKSCs, MgT, »C»SL<BMgTM. 

i-6-e$>^o a^^&^sft^ojjP^u^'b^H 
[0 0 2 8] **wk:*^t, »ic«nfcS»**#*c 

50 <fc#T£*<0ttS n©flBSc*t2flBT#aE-rS{t^«lT* 
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£Z>o #|*-itfPhysics and Chemistry of Glasses Vol.8 
No. 4 (1967) <D1 6 5 HfCfB^O^ffiT^^f t Z> Z <h 
SnO)iftS^t| (NMR) fi!/£ 

Atf. iEaSW^T^BSn (0«coSn) SSn 
(CH 3 ) 4^^7 0 0 0 p pm^iB^lHceai 

\z\£—9&mm-rz>e>\ztti,* sno (=2« 

0 0 ppmftifi, Sn02 (=4W Ttt- 6 0 0 p p 

ttff f S 1 9 S n - N M RS(€T*6 S nfc H - ^ 

[0 0 2 9] tt***W©ft«»»^tt««05f:»fi«7C 

tf, S^^iS (Sc, T i , V, Cr, Mn, F e, C 
o, Nu Cu, Zn, Y, Zr, Nb, Mo, Tc, 
Ru, Rh, Pd, Ag, Cd, 7>^y^KMi, 
H f , T a , W, Re, Os, I r , Pt, Au, H 
g) *HJH*1 7Myim (F, CI) tt&8**tfStt 

b. In, Nb0ft^) CD F— /X> h£^A,T*>& 

[0 0 3 0] *55M©fttt«»<75«lSr£JlTfC^'r^, * 

mA\zznt>\zmj£2n2>%<D-cm£^o s n a i 0 .4 

B0.5P0. 5K0. l03.65> SnAl0.4B0.5P0.5Na 
0. 2O3. 7, SnA 1 0. 4B0. 3P0. 5R bo. 2O3. 4> S n 
A 1 0.4B0.5P0.5C s 0. 1O3.65* SnAlo.4Bo.5P 
O.5K0. iGeo.050 3.85> SnA 1 0. 4 Bo. 5P0. 5K0. 1 
Mgo.lGeo.02O3.g3> SnAl0.4B0.4P 
O.4O3.2* SnA 1 0. 3 Bo. 5 P 0. 2 O 2. 7* SnAlo.3 
B0.5P0.2O2.7- SnA I0.4B0.5P0.3B ao.osMg 
0.08O3.26> SnAl0.4B0.4P0.4B ao.080 3. 28* 
S n A 1 0.4B0.5P0.5O3.6* S n A 1 o.4 Bo. 5 P 0.5 
M go. 1O3. 70 

[0 0 3 1] SnAl0.5B0.4P0.5Mg0.lF0.2O 
3.65* SnB0.5P0.5L io.lMgo.lFo.2O3.05* S 
nBo. 5P0.5K0. lMgo. 1F0.2O3.05* S nBo.5P 

0. 5K0.05Mg0.05F0. 1O3.03* SnB0.5P0.5Ko.o5 

M go. 1 Fo. 2O3. 03* SnAl0.4B0.5P0.5Cs0.lM 
g0. 1 Fo. 2O3. 65* SnB0.5P0.5Cs0. 05M go. 05 F 
0. 1O3.03* S n Bo.5Po.5Mgo. 1 Fo. 1O3.05* S n 
Bo.5Po.5Mgo. 1F0.2O3, S n Bo.5Po.5Mgo. lF 
0. O6O3.07* S n Bo. 5P0. 5M go. 1 Fo. 14O3. 03* S 
n P B ao.O8O3.58* S n PKo. 1O3.55* SnPK 
0.05Mgo.050 3 .58* S n P C s 0 . 1 03. 55* SnPB 
ao. 08 Fo. O8O3. 54> SnPKo. lMgo. lF 
O.2O3.55* S n PKo.05Mgo.05Fo. 1O3.53* SnP 
C s 0. lM go. 1 Fo. 2O3. 55, S n P C s 0. 05M go. 05 
Fo. 1O3.530 
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[0 0 3 2] S ni.iA 1 0.4B0. 2P0.6B ao.08Fo.08 

03. 54, SnuAl0.4B0.2P0.6L io. 1K0. 1 B a 

0. 1 Fo. 1O3. 65* S n 1. 1 A 1 0.4B0. 4P0.4B ao.080 
3.34* S m. iA 1 0.4PC s 0.05O4.23* Sni.iAl 
O.4PK0. 05O4. 23* S n 1. 2 A 1 0. 5 Bo. 3P0. 4C s 0. 2 
O3.5, Sn1.2Al0.4B0.2P0.6B ao. O8O3.68* S 
nj.2A 1 0.4 Bo. 2P0.6B ao. O8F0. O8O3. 64* S n 
1.2 A 1 0. 4B0.2P0.6Mg0.04B ao.0403. 68* S n 
1.2 A 1 0.4B0.3P0.5B ao.080 3 .58* S ni.3A 1 o.3 
JO B0.3P0.4N ao.203.3* Sn1.3Al0.2B0.4P0.4C 
ao. 2O3. 4, S n 1. 3A 1 0. 4B0. 4P0. 4B a 0. 2O3. 6* 
Sn1.4Al0.4PK0. 2O4. 6* S n 1.4 A 1 0. 2B ao. 1 
PK0.2O4.45, Sn1.4Alo.2B ao. 2PK0.2O4. 6> 
S n 1. 4 A lo.4Bao.2PKo.2Bao.1Fo. 2O4. 9, S 
ni.4A 1 0.4PK0.3O4.65* S ni.sA 1 0. 2 PKo. 2O 

4. 4, S n 1. 5 A 1 0. 4P Ko. 1O4. 65* Sn1.5Alo.4P 
C s 0. 05 O 4. 63* S n 1. 5A 1 0. 4P C s 0. 05M go. 1 F 
0. 2O4. 63* 

[0 0 3 3] SnS io.5Alo.lBo.2Po.lCao.4O 
20 3.1* S n S i 0.4A 1 0.2B0.4O2.7* SnSio.5Al 
0. 2B0. 1 Po. lMgo. 1O2. 8* SnS i 0. 6A 1 0. 2B0. 2 
O2.8* S n S i 0. 5A 1 0.3B0.4P0. 2O3. 55* SnS 
io.5Alo.3Bo.4Po. 5O4. 30* S n S i 0. 6 A 1 0. 1 B 
0. l Po. 3O3. 25* S n S i 0. 6 A 1 0. l Bo. 1 Po. 1 B ao. 
2O2.95* SnS i 0. 6 A 1 0. l B 0. 1 P 0. 1 C a 
O.2O2.95* Sn S i 0.6A 1 0.4B0. 2Mgo. 1O3. 2* S 
n S i 0. 6 A 1 0. 1 Bo. 3P0. 1O3. 05* S n S i 0. 6 A 1 
0. 2M go. 2O2. 7* SnS i 0. 6A 1 0. 2C a 0. 2O2. 7* 
SnS io.6Alo.2Po.2O3, SnS io.6Bo.2Po. 2 
30 O3, S n S i 0.8A 1 0. 2O2.9, SnSio.8Alo.3B 
0. 2P0. 2O3. 85* SnS i 0. 8B0. 2O2. 9* SnS i 0. 8 
Bao.202.8* S n S i o.8Mgo.202.8* S n S i 0. 8 
Cao.202.8* SnSi0.8P0.2O3.ic 
[0 0 3 4] Sno.9Mno.3Bo.4Po.4C ao. lRbo. 1 
O2.95* Sno.9Feo.3Bo.4Po.4Cao.1Rbo.1O 
2.95* Sno.8Pbo.2Cao.1Po.9O3.35> SnojG 
e 0. 7B ao. 1 Po. 9O3. 35, Sno.9Mno.1Mgo.1P 
O.9O3. 35, S no. 2Mno.8Mgo. 1 P0.9O3. 35, S n 
0. 7P bo. 3C ao. 1 Po. 9O3. 35, Sno.2Geo.8Ba 
40 0. 1 Po. 9O3. 35a 

[0035] *ftwoMmttmizmf&itk*rz\*m&iik\z 
t^t^ci^s. m^im^mz^^xmm\z 

2 teffiS&DSi, Ge, Sn, Pb, P, B, Al, 
Sb, M 4 teMg, Ca, Sr, B a) 

[0 0 3 6] Snft^ft^LT^ctAtfSnO, Sn 
O2, Sn203> Sn304> Sn?Oi3-H20, SngO 

15* *mkm-m, **^*»fls*n», &mm, wwt 
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gt. antm-is. %ntm-m> &<tm-®, %L<tm- 

t^.tfS i0 2 . SiO> 5=-h^^^->5>, T^r-^ 

Ge02, GeO, WKr^Af h h + v' K. 
fctAaPb0 2 , PbO. Pb 2 0 3 , Pb 3 0 4 , 5fiB£ 

ai. tstssa. ihmb. dimmr. sesm. 

t*«Tr**. Pfc^tbTttfciAfcfEBtfc'J >. * 
*->*ft»J>. EJfi{b'J>. =*ft'J>. =*Mtu>. 
MJ*^JHJ>*. h'JXf;MJ>S, MJ^D^U 

>st. trnu v>m*vmm*mi zz.ii 

K<K*»>*. « 
3SMJ/?Jk SpKMJxfjP, «56£HJ:/nfcf 

ffcTJl'S — »>A (a-T;[/5^-. /3-7;U5:7-) . dr-f 
87*5^^, TfS^Ah'J- i s o-^Pl* 

^k7;i/5-^A, U >fb7^=X-j7A, "J >8£7JU5 

7;U5~>7A. ffi^7;U5-^A. tf^fl^PSn^A 
*e*Jf*Ct*tT*<5. SbfttHibTttfcWB 
Hg£{fc-7>? 1; E>. HJ7x^;i/7>3 1; e>^&*tf 
SCt^ttS. Mg. Ca, Sr. Baft^tliLT 

CO 0 3 7] M*#iixtt, #Hl»fl«««»-4X:£t 
±. 2 0 0t;aTTS5riAtffSLK SFSbHttfifc 
fflg«3 0 0"CJK±, 1 5 0 0tKT-C*5. »tL^ 
jfcfiSISnilttl Ofl-BUt. 5 OBtlWF-C**. 
tt§#2t«±. 2 0 0tHTT*5ut*«ff$UK 

o%i t> rfafcum vc&m) <D8o%i \zm?zwi 

gia r&s£taa ccs^) »80%j *>e> r&j&igK 
ccs^) o5o%j Karrsas-ecDfflKRTo^a 

Sfct7S^X7"Dt-r»!^ (&IB«fflJK 1 
987) 2 1 7IEi«gunfe Hammer-An 
vi lS-slapS - #X7 • 7"7X7X 

7V-i£ • -melt d r a gffi&t'WjS 
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(Ai 1 9 9 1) 1 7 2Mia«©#D-7- 
HT-5«<sfcoS^tC«. Mi£4U;:lj§>:ft£#yi&b^j»j£ 

<D®&\zuMWLzmw?z z two? * lh. 
[0 0 3 8] ^^x^a^«*f*L-<«^^*^^ 

ffiiLT^^^^^Xv (I CP) ^^Tt^Wffi. 

mount lt, ttjs*ra©»#©«*fsa»s*ai-e* 

So 

[0 0 3 9] #fgHj©AS#!fttef»5^ »«bTBf^© 

iSEiHistgssi^xy hs^Sfif^df) ^fflnens. 

#8sfcbTtt»ClfiJ£ttfc<. IK. ©7J#8H», *t>ft 

0. l~6 0jimiW£U. 1. 0~3 Oiim^l; 
»SL<, 2. 0~2 0nm)!i53e.l;ffSlK 

[0040] #^T<£ffl2n&isssij«. etissnfc 
nmz&^Tit¥mt&&z2ti;^n :: ¥-fcm&ttmT$> 

n«l»fTfe<fc^. Jl#W£bTtt. 0M*H$&, »M-«JR 

m&fr, IMIMf ©Allffi?©^ 7 7 7 -f h 
8!. 7tfl/>777f. 77-W7"7y?. fry? 
i>77'ji/, ^-v >^;P7"^ y ^. 7>7 p ^7-y^. 
•y— 7^77 7 J'§fflA-#>77i/?i. 7^7 7^ 

$U>. cne>«*fflTffl^Tfcfi^b, IB^Uil/T 

LH. 4#IC6~3 0liXT»*Ct*^P$LH. 7J — 
#>777^5 r 777'f hTtt. 6~2 0M»%-e* 

[0 0 4 1] *5£HJ-c«miS^^J«:«^-r-5fe«)ICi^« 
5fl b^i^3eSJtbT«, TfA/^Ai. 
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Dtf;H»;Pn-X, TVM^KNa. #VTi?V)V&. 
#U7^'J;USENa, #U fx^x/— ;|/. jtfUfcfx 

tfp"jh*>, #U7£"J;i-73 h\ #'JtHn*-> 

DDIf 1/X #U 7->-fbt*ZlUx>. fh77DDI 

tfi/>^a^{*, #'jx?i/>, ^U7 , pt:i/> 1 

l^-^Dtfk^-^X^-tfUV- (E P DM) , 

mv> T^uji/^xxx^^^wrs (p<^> t 

-7^-7l>#l&*> *U^S?X>, **:7V>=f 
7Z/-JH9IS, x#*5>aMWf©xv;ps?a> (5t 

DaS«l~3 OttXfttffSK. WK2~1 011% 
[0 0 4 2] £401(2. UrtSftfttHCiS^T. fb* 

7-f 7-<D&iniStt#K{K?£S*l&nat, 0~ 

tt. »&<DftJI£±tf*<b£feT<&9. &®&a*ft«0« 
10 0 4 3] #?gBJjTi£fflTl*£*®#ttIE&«7;P$ 
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L<<>. 

[0 0 4 4] *tt. -f*> 

h, wax #5x««s, 7;w3^-«wt^ffli^n. 

/0 >, # U:/0 If U>i5j*UX^i> *U7*D 
tfU>ir7D> (g&i$ti&) ©JB^#. #'Jlfl/> 

MT*5fc©*W$LK 4#IC, JLg**0. 01-1 
Mm. IW5~5 0/im©Mtt7^MWSL 

[0 0 4 5] «»}Ktt-)KJC^J#^tffiF«l^6*fiE3n 

Ttt, #J*J£, L 1 C 1 0 4 , LiBF 4 , L iPF 6 , 
*0 L 1 CF3SO3. L i CF3CO2. LiAsF6. Li 

sbF 6 , LiBiociio. mkmmmfjiv-^ym^^ 

<JA. L 1 A 1 C 1 4. LiCl, LiBr, Li I , 

F4&tf/&-3<AteL i PF6SS*lfcfe©*WSl 

[0 0 4 6] *S^Tffiffl^*S*i«£L-Ctt. !7°0 tf 
30 K X^U>#-#*-K ^k>* 

— #*— K 5?*^;U*— K 5>X^*2&— 
— K ^^x^A-tf*- K r-W-u*7 9Y 
>, ^fc*^. 1, 2 h*->x^ 

>. rf-7kh'n77>. 2-/f;i/fh7fc Kn77 
>, ~?* : ?)V7>)\sfc*z/ h\ 1. 3-y**';7>, * 
;PA7Sb\ ^^f^MA75 H, yt+V7>, v 
7thxMJ;K xha^?>, XfJ^y 
if^^K. iJ>»h'JxXf;K MJ* h+S'.S^. 

•^t*V7>i5ifc 3-^5 l ;p-2-* 

7fc KD75>S83H*:. X^JUX-^k 1, 3-7d 

in. Sfc. hiUTtt, S?x^* 

— #*— K 5^^^;U*— #*— h, ^^l/X^JP*- 
5tf ^-hidWSlK 



(9) 
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coo4 7] *%w-cmm-?22>mtemiiVT\t. x^ 

l/>#-#*-K Zfu\d\yytt—^-h, 1, 2- 

^*-^^-h*a^:S^bfc«»«icL i CF 3 S 

03. L i C 1 O4. L i B F 4 *5<fctf/£;tttL i P F 6 

% L < «X5^ U > * — h <Z>4>& < t fc — * t * 

hfcb<«>»X5\>k*7— 
<tfe-^Ol&WC, LiCF 3 S0 3 , LiCIO 

4 , t>b<taL i BF i <D^ibm\intc'pis.< -tfc— m 10 

[0 0 4 8] 

l i ©sea:*. >\ufy{\cM. mmmmuai)^ 

<»ine.T^-5. Li 3 N, Li I, Li 5 N 

I 2> L i 3N-L i I -L i OH, L i 4S i O4. Li 20 
4 S i O4-L i I — L iOH, x L i 3PO4- ( 1 - 
x) Li 4 Si0 4 - Li 2 SiS 3 » BSIb U £ 

[0 0 4 9] Sc«^4!f*4#tt^^S1-^BW 

'J-/X h UifJI'7tX7r'f K hUx^y— 

A, U >St HJ7S K, rhP^>f>R«*, 

N, N* -B8S'T5^'Jv ? />. X.^V>9 U n— 

>yU3-;k tfa-;k 2 hZ-yx.-S' ;—)V. a 40 
1 c i 3 . SfWJv-iiftDBotyv-, mj 

X^U>*X*;U7 5 b\ h'J7MMX7-f>, 

;i/*u>. ti)v^~)vm^m-^r x )-)V{t^. 12- 

AO&otzi; y<5>x.— 
;U*X*U 7 9HJ7* K<»:4 -TJl^U^TfcU >. 

[0 0 5 0] g=fc, «»^«r^^ttir-rSfe«e)(C-&AP 
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[0 0 5 1] llel-caALTfcJ;^ 
2@«±»C#ttT£AT£;r<h/&tfiF3;L^ <> 2@K 

0U:P?A&£*§*&Lfci§ifc£aALfcSh mJfB*§i«J: 

[0 0 5 2] #5S?BJTtefflTt*3^Mlffi:fc<£tf^?fc^« 

M (SUS3 0 4, SUS3 04L. SUS304 
N, SUS316, SUS 43 0, SUS444f) . 

-v>r)v*y**m\stzXT>\'xmw. <.m.k) . tjv 
0, wtLt, jttn»fe«. tttn^fStf, lE^jefs 
2>m&\$, T.T-yuT.mm.. -y^ju^y^^rnvrzWi 

asite^^A^^ hi?wa5«ic^oii*-s:An-S)^j*fc 

[0053] *^^-r^ffl-r-5'j-h*Ksic«, 
a, t'j^f^. 7;i/sr-?Af) ^ne.©^ 

[0 0 5 4] *^BjT^fflT*^-5^X^r-y 
D-A^fi^U-7-. *U-f5H. #'J75HT«0, Wt 

[0 0 5 5] *^BJw^«^SlClSi;T^g«Ttt« 
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[0056] *mm<Dnmt!&m\zfeCTm&.*&m.m 

3. Sfc«flkA>y^fC«. «EES&IhI8S (DC -DC 3 

'J— K«t»»-r*CtTfiaJtbTt>A^b, V$ryh 
^T^^('«flttT#^ e fc^fCH^LT ! foAt^ 3 SIC 

[005 7] mmzti -s. 

ttfc. tfx^A-fc:-. *-jr-pmwmm\d'r* : r'y 
^x^-ftj&A-fc'-ft*^. n>/t*h#.*7, 

>. ;-m7-^d, rn&mm. zi—pis 

[0 0 5 8] 

[*M0*J] SITKA**!** If. *S6WS*&K»L< 
[0 0 5 9] 1] 

OES^SU^-X hWf^fig] IE WW** ; L i C o O 
2 (&&'J3 1 '*A£Gg»rt:Hn/<UH-£3 : 2(0=e)Vit 

-em-£iLtd><n&T)i>5iTz>-?mz^n. aat, 

2tT7 5 0'C(C^iaL4RfP^{R«iL.fc^. $<b>(C*5# 
2"CcDjiST9 0 0 < CtC#aL^WSS-e8B3fK^fi£U 
»»l/fc*>0. ti>Sftf-fX5/tm, &»A5 0g« 

loomi <DA<i\zftm.viztL&<?>ftmme>nmmito . 

6mS/m, pHttlO. 1 . «fc-5tfc^® 
SHiO. 42m 2 /g) 52 0 0 gi:7tfl/>^7'> 

i'logi*, a^es^-rif— th*u «t»r«#ai 

,tLT2-If;K^y;l/7f 'J V— h t7 i"J JU&i: 

oii%) *8g. fiS2fia%«*;u^^->^5 1 ;nr 

JUD— **&i8*6 0 g£ilD*.iiitjl'&U 

5 0 gin*. **S?*--flf-Tai«*U lEH^M 

[0 0 6 0] CIHl£i$K-X h<Df£fi£] a&tm ; S 
n G eo. 1 Bo. 5P0. 58Mgo. lKo. 1O3. 35 (— Wtltffi 

mi nmm 
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6. 7g. bfP'j>gE»io. 3 g, =mib— mm 1. 

7g, RIAUfAO. 7g. Kfbvy^v^AO. 4 
g. ZlgtffcyjUVX^A 1 . 0 g£S£i£il'&b, 
^-53^.^«lCAtl. 7Jl/^>gfflMT151C/»T10 
OOtSTML. 1 100TCT12ffii«Lfcf. 

5;iyhS*ftHfct»», ¥^f4. 5 
Mm. C uKa*|*ffl^fcXj||Hl$ffefC*5^T2 Ottf 

2 8" ttifiKWJ&**T*:/n-K&lf--*€<rr*to 
/0 2 e«T?4 0* 6tJb7 0* JKTCttlSfttt©ia 

Sf»ttS6na*»t>&. ) £2oog. #m?Ri (Aifin 

ft) 3 0 Bt*=ES?^-flf-r»*L, 3 5fc*S3lM!l£ 
Og. #U77fbk-Uf>l 0 g£*in*iB^bfc'b 

©t*§3 0 gin*.s&ciii*«£u ai^j^-x 
h*ffr£bfc. 

[0 0 6 1] [JEffi^«fc^ft«S«->- HOM) ±13 
-Cf£i&b*:IEffi£3r!K-X h*:/l/- H3-*-TfS 

3 0 MmC07;l/5^^AS*^»il®K. i«4 0 
^ 0 g/m 2 . JBEffi&CD->- hK)J?*.^2 8 0 /zmlCft-S 

^b0r^®A#^tca»fb. ftVi0>iEm->- h*ffr£b . 
&. ^etcF^-ftf -v^X ; - 5 0*C«T©ft)l* 

->-h*ffrSb&. fkm&M^-Z h*2 0 m 

m©«8t6*«#fctt*U ±IBiES->-h^<»:l^«<D 
^ffi-C. l*17 0g/m 2 , h-cojp*-** 
9 0 AtmT$.-5ft@->- h^^^bfco 
[0 0 6 2] 7^=/>*H*T, 200 

30 c c (DifflP<©#U^PtfU->#SlC6 5. 3 g©KSy 

x^;u (zsx.^)vij-tf*-h) *v>n. cfttcf&aa* 

3 0 < C*Sx/S:V5j;5(caicb^^e, > 2 2. 2gO^ 

ixfk> (x^^>*-#^- h) *'>a-r^^«b 

fc. X.iZ, 0. 4 g CD L i B F 4. 12. lgCOLiP 
F 6 *^fi^3 or*S*&^£5Kft&b&#'=>. -t 

n^nmmz. ±m#>)7n¥u>®m\z'pm?-3®m 
bfc. tte,n^»?g (««??gi) ttjtai. 1 3 5-c 

*fiSBJ«?K*T*ofc. tK»«1 8 p pm (jK&mT 
SiSS«MKC-2 1 0W.i]-)V7J ->^-*#ai]j£|£ 
40 RT?«S) . Iit^2 4ppm C/nA^-JU:/ 
;U-*f§*li£<»:b. 0. 1«SN aOHTKigSt^ffll^T 

^?o*^bTa5£) tz. 2<b\zz.o>mmwn \zm 

3i£T. m»ffi 1. 7. 8. 11. 12. 14-17* 
PSbfc. 

[0 0 6 3] 

[^1] 
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(11) 
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20 



1 


&b 






7 




1 (12) 


1 


8 




1(13) 




1 1 




1(16) 




1 2 




; (1 7) 




1 4 




1 (2 0) 




1 5 




1(12) 


0. 2 


1 6 




1(12) 


0 . 5 


1 7 




1(12) 


2 



[0 0 6 4] l»'J >?-mm<Dft&L) IEffi->-K ft 
IC^^T, «^«*4. 8mA/ cm 2 , 3fcWlh@H 

4. iv. &s^ih«ffi 2 . 8 w&tt-citMmzmo 
(&«»© i*m*;ps 300^ 

^2 ffr£L;fc#Mc2 3fc1 



^0 



[0 0 6 5] [5liS0iJ-2] 

t^la. 7a. 8a) SffrSbAc. ±IH©^ffiTfPfiE 
bfcmffiCOI^T. SiJit^S4. 8mA/cm 2 . 
i^ltm)I4. IV, tt««(Jk«S2. 8VO§#TM 

B<&#S£*2©«tel«£»TMt&flSbfct>eD) *3ct 

S3 o ou--f ^;ne>©ss:^s©iii^-) sstfe. 

[0 0 6 6] 
K2] 



[0 0 6 7] 





j mm 


m m 


cftiM (11%) 






1 










1 


0.65 


7 




i (12) 


l 


0 


. 9 9 


0.8 5 


8 




& (1 3) 


i 


0 


. 9 9 


0 . 8 4 


1 1 




M16) 


i 


1 


. 0 2 


0.8 1 


1 2 




i (17) 


l 


0 


. 9 9 


0 . 8 3 


1 4 




& (2 0) 


1 


1 


. 0 0 


0.8 5 


1 5 




11(12) 


0. 2 


1 


. 0 0 


0. 7 1 


1 6 




D (12) 


0. 5 


0 


. 9 9 


0.7 5 


1 7 




i (12) 


2 


0 


. 9 8 


0. 8 2 








40 [*3] 




















§■ as ft) 








1 a 








0 


. 8 3 


0.7 0 


7 a 




& (1 2) 


1 


0 


. 8 4 


0.7 1 


8 a 




M13) 


1 


0 


. 8 3 


0. 7 0 



[0068] ^2<h^3«fc0, — jftst (l) TrS^ns *. M^it-Sto (12) »c^-a6ftiS©3**«:3,* t 
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[0 0 6 9] 

ST. 

[ft^OlftBJI] 

1 ■tf 1 )zfn\dU>Mfl?.iry h 



W 
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2 ft«tt?£*fe«ASft («*&«&) 

3 -fe/tU— 9 — 

5 IES->-h 

6 #*nmm 

7 

9 PTClSif 

I 0 F^gC?^ 

II U >^ 



[0 1] 




(72)589i# Eaf 3tf"J F (##) 5H029 AJ03 AJ05 AK03 AL02 AL04 

W^iH!i:^ffiHj4 , }S210#fl6 S±^* AM02 AM03 AM04 AMOS AM07 

7-f ;UA»ie#*tl*J AM12 AM16 BJ02 BJ14 EJ04 

EJ12 HJ01 HJ02 



